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1) General procedures and equipment
All manipulations were carried out under an atmosphere of nitrogen using standard vacuum line and Schlenk techniques, or under an atmosphere of argon within an MBraun glovebox. All solvents were dried via a Grubbs design solvent purification system.
S1
Phenyl boronic acid (PhB(OH)2), p- NMR spectra was performed using MestReNova Version 7.1.1 with an estimated accuracy of ± 5%. ESI mass spectra were recorded on a Bruker Daltonics Apex IV Fourier transform Ion Cyclotron resonance mass spectrometer with a cone potential of +150 V using the negative mode in THF or acetonitrile.
Elemental analysis was performed with a Eurovector EA 3000 Elemental Analyser at the University of Bristol Microanalysis Laboratory. Gel permeation chromatography (GPC) was performed on a Malvern RI max Gel Permeation Chromatograph, equipped with an automatic sampler, a pump, an injector, and inline degasser. The columns (T5000) were contained within an oven (35 °C) . Dynamic light scattering (DLS) experiments were carried out using a Malvern Zetasizer Nano S spectrometer using a He-Ne laser (λ = 632 nm) in a gas-tight glass cuvette in dry CH2Cl2. Thermogravimetric analysis (TGA) was performed on a Thermal Advantage TGAQ500 with a heating rate of 10 °C min
under nitrogen. The TGA results were analysed using WinUA V4.5A by Thermal Advantage.
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2) Synthesis and characterisation of NH3·BH2Ph (1a) and NH3·BH2(p-CF3C6H4) (1b) Figure S3 ).
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H} NMR (101 MHz, CDCl3): δ = 125.8(ArC), 127.9 (ArC), 131.9 (ArC), 133.7 (ArC) ( Figure S4 ).
Elemental analysis calcd (%) for C6H10BN: C 67.37, H 9.42, N 13.10; found: C 67.66, H 9.67, N 13.13. Figure S1 .
11
B NMR spectrum of NH3·BH2Ph (1a) in CDCl3
Figure S2.
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B} NMR spectrum of NH3·BH2Ph (1a) in CDCl3. Figure S3 .
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1 H NMR spectrum of NH3·BH2Ph (1a) in CDCl3. Figure S4 .
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H} NMR spectrum of NH3·BH2Ph (1a) in CDCl3. * CDCl3.
Synthesis of NH3·BH2(p-CF3C6H4) (1b): To a suspension of LiAlH4 (1.47 g, 38.7 mmol) in Et2O (50 mL) was added a solution of (p-CF3C6H4)B(OH)2 (5 g, 26.3 mmol) in Et2O / toluene (50 mL, 5:2) at 20°C and the suspension was stirred at this temperature for 2 h. The mixture was filtered via cannula to yield a solution of ]. This solution was added to a suspension of NH4Cl (3.23 g, 60.3 mol) in Et2O (50 mL) at 20 °C and the suspension was stirred overnight in the cold bath until it reached room temperature. The next day the reaction mixture was filtered through celite. Removal of the solvent from the clear, colourless filtrate and drying of the residue under vacuum afforded compound 1b as a colourless solid. Yield: 3.12 g (17.8 mmol, 69 %).
11
B NMR (96 MHz, THF-d8): δ = −16.8 (t, 1 JBH = 96 Hz) ( Figure S5 ).
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Elemental analysis calcd (%) for C7H9BF3N: C 48. 05, H 5.19, N 8.01; found: C 48.15, H 5.17, N 7 .49.
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11
B NMR spectrum of NH3·BH2(p-CF3C6H4) (1b) in THF-d8. R = p-CF3C6H4 H} NMR spectrum of NH3·BH2(p-CF3C6H4) (1b) in THF-d8.
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3) Thermal studies of NH3·BH2Ph (1a) and NH3·BH2(p-CF3C6H4) (1b) Figure S13 ). using Olex2.
S11
All non-hydrogen atoms were refined anisotropically. All hydrogen atoms were located geometrically and refined using a riding model, apart from the N-H protons, which were located in the difference map and refined freely. Squeeze within Platon were disordered; the occupancies of the fragments were determined by refining them against a free variable with the sum of the two sites set to equal 1, and the occupancies were then fixed at the refined values. Restraints were applied to maintain sensible geometries and thermal parameters. Crystal structure and refinement data are given in , Mw = 121,000 g mol
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, PDI = 1.25) ( Figure S31 ). , Mw = 112,000 g mol
, PDI = 1.16) ( Figure S33 ). 
Dehydropolymerisation of 1a with 1 mol % [IrH2(POCOP)] after various reaction times
To a solution of NH3·BH2Ph (200 mg, 1.9 mmol) in THF (0.5 mL) was added a solution of , Mw = 63,000 g mol
, PDI = 2.11) ( Figure S35 ). , PDI = 2.15) ( Figure S37 ). c the GPC analysis showed that only a trace of high molecular weight material was present.
6) Synthesis and Characterisation of poly(B-aryl aminoboranes)
Synthesis and Characterisation of [NH2-BHPh]n (2a)
To a solution of NH3·BH2Ph (300 mg, 2.8 mmol) in THF (0.5 mL) was added a solution of [IrH2(POCOP)] (83 mg, 0.14 mmol, 5 mol %) in THF (0.5 mL) at 20 °C. After 1 h, the solution was transferred into cold (−40 °C) stirred n-hexane, whereupon formation of a colourless precipitate was observed. Excess solvent was removed via decantation and the solid was re-precipitated using a minimal amount of CH2Cl2 (ca. 0.5 mL) and excess n-hexane (ca. 15 mL). Decantation was then repeated.
Residual solvent and volatile byproducts were removed in vacuo to yield a colourless solid. Yield: 115 mg (1.1 mmol, 38 %). , Mw = 108,700 g mol
, PDI = 1.33 ( Figure S40 ). , N2 gas flow).
ESI-MS
S27
Synthesis and characterisation of [NH2-BH(p-CF3C6H4)]n (2b)
To a solution of NH3·BH2(p-CF3C6H4) (300 mg, 1.71 mmol) in a mixture of THF (0.2 mL) and toluene (0.8 mL) was added [IrH2(POCOP)] (51 mg, 0.086 mmol, 5 mol %) at 20 °C. After 1 h, the solution was transferred into cold (−40 °C), stirred n-hexane, whereupon formation of a colourless precipitate was observed. Excess solvent was removed via decantation and the solid was re-precipitated using a minimal amount of CH2Cl2 (ca. 0.5 mL) and excess n-hexane (ca. 15 mL). Decantation was then repeated.
Residual solvent and volatile byproducts were removed in vacuo to yield a colourless solid. Yield:
120 mg (0.69 mmol, 40 %).
11
B NMR (96 MHz, CD2Cl2): δB −7.8 (br) ( Figure S43 ). , Mw = 119,400 g mol
, PDI = 1.37 ( Figure S46 ).
ESI-MS: Difference of 173 m/z ([NH2-BH(p-CF3C6H4)] subunit) confirms presence of linear oligo(B-
aryl aminoborane) 2b up to 8 repeat units ( Figure S47 ). concentrations. Note: another batch of polymer was used for the measurement, which was synthesised following exactly the procedure described in section 6.1. Samples were prepared using pure THF. Table S3 : Number average molecular weight (Mn), mass average molecular weight (Mw) and polydispersity index (PDI) for [NH2-BHPh]n (2a) at different concentrations (c). Figure S49 . Plot of the molecular weight of [NH2-BHPh]n (2a) versus the concentration in THF. synthesised following exactly the procedure described in section 6.2. Samples were prepared using pure THF. Figure S51 . Plot of the molecular weight of [NH2-BH(p-CF3C6H4)]n (2b) versus the concentration in THF. , Mw = 102,000 g mol
, PDI = 1.32) ( Figure S55 ). Figure S56 ). , Mw = 157,500 g mol
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, PDI = 1.27). (Figure S58 ) , Mw = 81,000 g mol
, PDI = 1.04) ( Figure S60 ). , Mw = 99,000 g mol
, PDI = 1.49) ( Figure   S63 ). , Mw = 77,500 g mol
, PDI = 1.07) (peak 18.5 mL: Mn = 31,500 g mol −1 Mw = 33,000 g mol −1
, PDI = 1.06) ( Figure S67 ). Hz)] (ca. 10 %) ( Figures S68 and S69) . Analysis of the solution by GPC showed a bimodal distribution containing a high and a low molecular weight fraction (peak at 17.3 mL: Mn = 100,000 g mol
, Mw = 103,800 g mol
, PDI = 1.03) (peak 19.7 mL: Mn = 7,700 g mol −1 Mw = 9,200 g mol
, PDI = 1.18) ( Figure S70 ). 
